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ProJuvant (Pluronic F127/chitosan) 

enhances the immune response to intranasally 
administered tetanus toxoid 
Julie Westerink, M. A.; Louise Smithson, S.; 
Srivastava, Neeti; Blonder, Joan; Coeshott, Claire; 
Rosenthal, Gary J. 

Department of Medicine, Medical College of Ohio, 
Toledo, OH, 43614, USA 
Vaccine (2001), 20(5-6), 711-723 
CODEN: VACCDE; ISSN: 0264-410X 
Elsevier Science Ltd. 
Journal 
English 

The potential to generate both a systemic and local immune response makes 
the mucosal system an attractive site for immunization. However, mucosal 
administration of protein and peptide antigens generally results 
in a poor immune response. Successful mucosal vaccination is therefore 
largely dependent on the development of effective mucosal adjuvants . In 
this study we have examined the effect of mucosal administration of tetanus 
toxoid (TT) in the presence of a non- ionic block copolymer, 
Pluronic F127 (F127) , with chitosan or 

lysophosphat idyl choline (LPC) on the systemic and mucosal immune response. 

Balb/c mice, immunized i.p. with TT and boosted intranasally (i.n.) with 

TT in F127/chitosan, demonstrated a significant enhancement in 

the systemic anti-TT antibody response compared to mice boosted i.n. with 

TT in PBS or mice boosted i.n. with TT in F127/LPC. We determined the 

antigen specific IgA response in the nasal and lung washes of 

these animals and found a significant increase in anti-TT mucosal IgA 

response in the group boosted with TT in F127/chitosan. 

Similarly, mice immunized and boosted i.n. with TT in F127/ 

chitosan had a significant enhancement of their systemic anti-TT 

IgG and mucosal IgA antibody responses compared to the animals immunized 

and boosted i.n. with TT in PBS or TT in F127/LPC. The results of these 

studies suggest that F127/chitosan represents a novel mucosal 

vaccine delivery system, consisting of two components, that appear" to 

exert an additive or synergistic effect on the immune response. 
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Water-based nanopart iculate polymeric system for 
protein delivery 
Prokop, Ales; Holland, Celia A. 
Moore, Billy; Tanner, Robert D. 
Chemical Engineering Department, Vanderbilt 
University, Nashville, TN, 37235, USA 
Biotechnology and Bioengineering (2001), 75(2), 
228-232 

CODEN: BIBIAU; ISSN: 0006-3592 
John Wiley & Sons, Inc. 
Journal 
English 

This article features a new production technol. for nanoparticles comprised of 
multicomponent polymeric complexes that are candidates for delivery 
vehicles of biol. mols. such as proteins and drugs. Biocompatible and 
mostly natural polymers are fabricated into thermodynamically stable 
nanoparticles insol . in water and buffered media, in the absence of organic 
solvents, using two types of processing: batch and continuous. Careful 
choice of construction materials and the superposition of several 
interacting principles during their production allow for the customization of 
the physicochem. properties of the structures. Detailed expts. in batch 
and continuous systems allowed time -dependent stoichiometric 

characterization of the production process and an understanding of fundamental 
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assembly principles of such supramol . structures.. Continuous -flow production 
is shown to provide more consistent data in terms of product quality and 
consistency, with further possibility of process development and 
commercialization. The development of nanoparticles using the described 
methodol. is expected to lead to a flexible nanoparticle drug delivery 
system for medical applications, which has particular bearing to the slow 
release of drugs, antigens (for vaccine design) , and genes (for 
gene therapy) . Several chemistries of particles are presented. 
REFERENCE COUNT: 8 THERE ARE 8 CITED REFERENCES AVAILABLE FOR THIS 

RECORD. ALL CITATIONS AVAILABLE IN THE RE FORMA 
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Microparticles and nanoparticles prepared from oppositely charged polymers 
are provided in which a drug is incorporated into the core and is 
conjugated to one polymer by a Schiff-base crosslink. The particles are 
suitable for use in injectable formulations in which the rate of release 
of the drug through the particle shell is slowed as compared to 
non-crossl inked drugs. Enzymically degradable polymers can be 
incorporated in otherwise hydrolytically stable particles to provide drug 
release at particular sites within the body where the enzyme of interest 
is present. For example, crosslinked protein-loaded nanoparticles were 
prepared from (i) a droplet -forming polyanionic solution composed of 
high-viscosity sodium alginate, cellulose sulfate, a protein (ovalbumin) , 
and dextra'n polyaldehyde (PDA), and (ii) a corona -forming polycationic 
solution composed of spermine hydrochloride, poly (methylene-co-guanidine) 
hydrochloride, CaC12, and Pluronic F 68. The Schiff-base 
product between the anionic groups of ovalbumin and aldehyde group of PDA 
allowed an adjustment of release via ion exchange as opposed to no release 
for permanently bound ovalbumin. 
REFERENCE COUNT: 3 THERE ARE 3 CITED REFERENCES AVAILABLE FOR THIS 
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AB Disclosed are advantageous methods for patterning and/or mineralizing 

biomaterial surfaces. The techniques described are particularly useful 
for generating three-dimensional or contoured bioimplant materials with 
patterned surfaces or patterned, ' mineralized surfaces. Also provided are 
various methods of using the mineralized and/or patterned biomaterials in 
tissue engineering, such as bone tissue engineering, providing more 
control over ongoing biol . processes, such as mineralization, growth 
factor release, cellular attachment and tissue growth. 
Polylactide-glycolide films were treated with NaOH to create surface 
functional groups, then incubated at 37° in simulated physiol. 
fluids for 16 days to form carbonated apatite minerals on the surface. 
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AB The present invention relates generally to methods for stimulating cells, 

and more particularly, to a novel method to concentrate and stimulate cells that 
maximizes stimulation and/or proliferation of such cells. In the various 
embodiments, cells are stimulated and concentrated with a surface yielding 
enhanced proliferation, cell signal transduction, and/or cell surface 
moiety aggregation. In certain aspects methods for stimulating a 
population of cells such as T-cells, by simultaneous concentration and cell 
surface moiety ligation are provided by contacting the population of cells 



with a surface, that has attached thereto one or more agents that ligate 
cell surface moiety and applying a force that predominantly drives cell 
concentration and cell surface moiety ligation, thereby inducing cell 
stimulation, cell surface moiety aggregation, and/or. receptor signaling 
enhancement. Also provided are methods for producing phenotypically 
tailored cells, including T-cells for the use in diagnostics, drug 
discovery, and the treatment of a variety of indications, including 
cancer, viral infection, and immune related disorders. Compns . of cells 
having specific phenotypic properties produced by these processes are 
further provided. 
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JE antigen-chitosan microspheres were compared to 
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different. The release of protein was affected by amount of antigen 
, the ratio of copolymer or mol . weight and amount of 
chitosan but not the amount of polyester and the sonication rate. 
Passive diffusion with erosion or degradation of polymer was mechanism of 
release . 
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AB The potential to generate both a systemic and local immune response makes 
the mucosal system an attractive site for immunization. However, mucosal 
administration of protein and peptide antigens generally results 
in a poor immune response. Successful mucosal vaccination is therefore 
largely dependent on the development of effective mucosal adjuvants. In 
this study we have examined the effect of mucosal administration of tetanus 
toxoid (TT) in the presence of a non- ionic block copolymer, 
Pluronic F127 (F127) , with chitosan or lysophosphat idylcholine 
(LPC) on the systemic and mucosal immune response. Balb/c mice, immunized 
i.p. with TT and boosted intranasally (i.n.) with TT in F127/ 
chitosan, demonstrated a significant enhancement in the systemic 
anti-TT antibody response compared to mice boosted i.n. with TT in PBS or 
mice boosted i.n. with TT in F127/LPC. We determined the antigen 
specific IgA response in the nasal and lung washes of these animals and 
found a significant increase in anti-TT mucosal IgA response in the group 
boosted with TT in F127/chitosan. Similarly, mice immunized and 
boosted i.n. with TT in F127/chitosan had a significant 
enhancement of their systemic anti-TT IgG and mucosal IgA antibody 
responses compared to the animals immunized and boosted i.n. with TT in 
PBS or TT in F127/LPC. The results of these studies suggest that F127/ 
chitosan represents a novel mucosal vaccine delivery system, 
consisting of two components, that appear to exert an additive or 
synergistic effect on the immune response. 
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AB This invention describes 


novel contrast agents 


which may 


be used for 



diagnostic and therapeutic use. The compns. may comprise a lipid, a 
protein, polymer and/or surfactant, and a gas, in combination with a 
targeting ligand. In preferred embodiments, the targeting ligand targets 
coagula, including emboli and/or thrombi, particularly in patients 
suffering from an arrhythmic disorder. The contrast media can be used in 
conjunction with diagnostic imaging, such as ultrasound, as well as 
therapeutic applications, such as therapeutic ultrasound. 
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Nanoparticles based on the hydrophilic polymers, chitosan 
(derivs.) or polyoxyethylene (derivs.), associate with high-mol . -weight active 
agents in the aqueous phase and are useful for administration of these agents 
without use of organic solvents or auxiliary toxic substances. The loading 
capacity of the nanoparticles is extremely high, and the active agent is 
released in a controlled manner over an extended period. The 
nanoparticles have a pos . surface elec. charge with a magnitude which 
depends on their composition Thus, 5 mg tetanus toxoid was added to 25 mL 
0.05M AcOH solution (pH 5) containing 0.2 weight% chitosan, followed by 
addition of 10 mL 0.1% tripolyphosphate solution and stirring for 30 min. The 
resulting particles had a size of 245 nm, C potential 35 mV, and 53% 
binding of the toxoid. 
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